While infant formulas have penetrated markets worldwide through the marketing strategies of formula manufacturers and other factors beginning in the 1950s and extending through the 1960s, the breast-feeding rate has declined. This decline has resulted in an increased infant mortality rate due to impaired immunity, particularly in developing countries. 1 In order to address this serious problem, the World Health Organization (WHO), the United Nations Children's Fund (UNICEF), and other organizations have endeavored to disseminate information on the superiority of breast-feeding and increase the breast-feeding rate worldwide. For example, in 1980, the WHO formulated the "International Code of Marketing of Breast-milk Substitutes," commonly known as the WHO code, and warned manufacturers against engaging in aggressive sales promotion of substitutes for breast-feeding, such as formula feeding, to mothers, irrespective of the actual need. Furthermore, the "Global Strategy for Infant and Young Child Feeding" adopted by the WHO and the UNICEF in 2001 recommended exclusive breast-feeding, that is, providing only breast milk and not using any infant formulas during the first 6 months of life. 2 In the past, the exclusive breast-feeding rate in Japan during the first month of an infant's life was more than 70%. However, consequent to the spread of formula feeding from the 1960s through the 1970s, that rate fell to 31.7%. [3] [4] Following this decline, the Table 1 shows the results of logistic regression analysis. With regard to maternal age, univariate analysis showed that the crude odds ratio (OR) was highest for women in their 30s and multivariate analysis showed that the adjusted OR was highest for women in their 20s. Multivariate analysis showed that being older than 30 was a significant negative factor associated with exclusive breast-feeding. The adjusted OR for exclusive breast-feeding increased with the number of deliveries.
Exclusive Breast-feeding in Japan advantages of breast-feeding were reevaluated; however, the most recent data on the exclusive breast-feeding rate during the first month of life shows that it has recovered to only approximately 45%. [3] [4] Although breast-feeding is an important irreplaceable act for both mothers and children that provides maternal health benefits, builds the relationship between the mother and the child, and promotes the health of the child, why do many mothers abandon it? Undoubtedly, there exist conditions that require formula feeding, such as premature delivery, low birth weight, or the prevention of infection through breast-feeding. However, it appears that formula feeding is chosen because of lack of knowledge about the benefits of breast-feeding and social reasons such as conditions at the workplace. According to the First Longitudinal Survey of Babies in 21st Century conducted in 2001, the exclusive breast-feeding rate and the rate of using a combination of breast-feeding and formula feeding in Japan was 21.0% and 72.7%, respectively, during the first 6 months of life.5 However, the factors associated with exclusive breast-feeding have not been sufficiently examined.
Therefore, this study aims to elucidate the types of factors associated with exclusive breast-feeding using data from the First Longitudinal Survey of Babies in 21st Century. The recovery of the breast-feeding rate to its former level is considered to be extremely difficult to achieve. We hope that the results of this study will be useful in formulating tactics to support breast-feeding in developed countries such as Japan as well as in developing countries.
Data Collection
This study used data from the First Longitudinal Survey of Babies in 21st Century conducted by the Ministry of Health, Labour and Welfare of the Japanese government and from the vital statistics data (jinko dotai chosa shusseihyo). 6 All subjects were infants born in Japan in 2001 between January 10 and 17 and between July 10 and 17. The total number of subjects born in the surveyed period was 53,575 (infants born in January: 26,620; infants born in July: 26,955). This number corresponds to 4.6% of the infants born in Japan in 2001. The survey was conducted when the infants were 6 months of age. For this survey, the Ministry of Health, Labour and Welfare mailed a self-administered questionnaire to the subjects' households so that a family member could complete the questionnaire and return it by mail. The questionnaire included the following items: the number of family members living together; maternal employment status; current parental smoking status; the feeling of being burdened by childrearing; and anxieties and worries related to childrearing, feeding, and the status of the household's annual income. Three alternatives were provided for breast-feeding (breast-fed, fed only colostrum, or did not breast-feed) and two alternatives were provided for formula feeding (fed or not fed on it). Those who fed breast milk or formula milk were required to specify the duration of each feeding Table 1 . Prevalence of exclusive breast-feeding, univariate and multivariate odds ratios (ORs) and their 95% confidence intervals (CIs) for factors associated with exclusive breast-feeding during the first 6 months of life in Japan.
rate in Japan was 98.3%, 5 which was extremely high as compared with reports from other developed countries (Table 2) . [7] [8] [9] [10] [11] Colostrum -the breast milk secreted for the first 4 or 5 days postpartum -is rich in immunoglobulin A and white blood cells and is considered to play an important role in the infant's immune system. 12 The colostrum feeding rate was found to be particularly high because its benefits are well known to not only medical professionals but also mothers. On the other hand, the exclusive breast-feeding rate could not be compared with that in other countries because the feeding modality and the duration surveyed varied in each country. Exclusive breast-feeding during the first 6 months of life is recommended by the WHO/UNICEF. Therefore, it appears to be an appropriate marker for international comparison of breast-feeding patterns. We await reports from other developed countries regarding this situation.
With regard to maternal age, the crude OR for exclusive breastfeeding was highest for women in their 30s of age; however, the adjusted OR, as determined by multivariate analysis, showed the rate to be highest for women in their 20s. With regard to the explanation for the confounding factors that could increase the exclusive breast-feeding rate in women in their 30s, as observed by univariate analysis, it was suggested that women in their 30s have more deliveries and are less likely to be smokers than the women in their 20s. These data showed that the smoking rate among women in their 20s (25.2%) was significantly higher than that among those in their 30s (12.7%).
We predicted that living with grandparents, who were experienced in childrearing, would be associated with exclusive breastfeeding. However, contrary to the prediction, this living situation significantly decreased the OR for exclusive breast-feeding. In the 1960s and the 1970s, when the majority of the parents of the subject infants were born, the breast-feeding rate in Japan had reached a nadir. The grandparents of the infants for whom this survey was intended belonged to the generation that had fed formulas to their own children. For this reason, living with grandparents might be associated with reluctance to breast-feeding on the basis of the information provided by the grandparents on the merits of formula feeding.
The adjusted OR for exclusive breast-feeding was higher for mothers who were employed in full-time jobs and yet were able to take sufficient childcare leave than it was for unemployed mothers. This reconfirmed the importance of the childcare leave Multivariate analysis showed that living with the father was not associated with exclusive breast-feeding. On the other hand, the adjusted OR was significantly lower for women living with their grandparents than for those not living with them, suggesting that living with grandparents was a negative factor associated with exclusive breast-feeding.
With regard to maternal employment status, the adjusted OR of taking sufficient childcare leave (6 months or longer) even when the mother was employed in a full-time job was 1.14 (95% confidence interval [CI]: 1.05-1.23). When compared with being unemployed, sufficient childcare leave was found to be a positive factor associated with exclusive breast-feeding. Mothers who took insufficient childcare leave (less than 6 months), those who did not take childcare leave, and those who were employed as parttime workers were found to be negatively associated with exclusive breast-feeding.
Low birth weight, premature birth, and multiple births were negatively associated with exclusive breast-feeding. In the case of multiple births, the adjusted OR was found to be significantly lower at 0.07 (95% CI: 0.04-0.12), which was a strong negative factor for exclusive breast-feeding.
When compared with nonsmoking parents, the adjusted OR was significantly lower for all those with a smoking status (only father is a smoker, only mother is a smoker, or both parents are smokers), suggesting that smoking by parents as well as mothers was negatively associated with exclusive breast-feeding.
With regard to childcare advisors, univariate and multivariate analyses showed that consultation about childbearing with the spouse, a birth attendant/nurse, or a peer in a child-rearing circle was a positively associated factor for exclusive breast-feeding. The adjusted OR for feeling burdened by childrearing was compared with that of those who did not have such a feeling and was found to be 0.81 (95% CI: 0.76-0.86); this feeling was a negative factor for exclusive breast-feeding.
This analysis included both single birth and multiple births. In order to eliminate the influence of multiple births, we performed a supplemental analysis on single birth, which is the same as the analysis shown in Table 1 . The results of the supplemental analysis did not differ from those for the overall subject group. Multiple births did not affect the validity of the overall results.
The First Longitudinal Survey of Babies in 21st Century -from which data were used in this study -is a large scale survey with a sample size of more than 40,000 selected from all the regions of Japan. This survey was conducted by the Ministry of Health, Labour and Welfare. The collection rate was extremely high, and sampling was performed in order to represent the situation of 6 months old infants throughout Japan. Therefore, the above data appears to be very useful for planning measures to improve health care for mothers and infants in Japan.
According to the data from this survey, the colostrum feeding 95% confidence intervals in parentheses birth attendant/nurse, or a peer in a child-rearing circle. It was likely that the relationship between mothers and fathers and the fact that they discussed childcare had a desirable influence on breast-feeding. With regard to recent health care initiative establishing the importance of paternal childcare participation, the results of this study provide useful information. Consultation with a birth attendant/nurse was a positive factor associated with exclusive breast-feeding because they guide and recommend exclusive breast-feeding in a positive manner. Further, the childrearing circle appeared to play an important role as a reliable source of information and support for mothers. This study has several limitations. First, this survey utilized a self-administered questionnaire, which was filled out by a family member of the subject. Although confidentiality was completely guaranteed, mothers may have possibly felt a sense of guilt with regard to childrearing without breast-feeding, which may have resulted in false reports and an overestimation of the rate of breast-feeding. Second, because this study is cross-sectional, causal factors cannot be inferred. Third, only three situations were assumed: (1) the mothers had no intention to exclusively breastfeed during the first 6 months of life, (2) they had the intention but could not secrete breast milk, and (3) they had the intention to breast-feed and could secrete breast milk, but could not breast feed for certain other reasons. The questionnaire used for this study did not collect the data that could differentiate among the three situations. Fourth, this survey did not include questions that are included in the surveys conducted by other countries, such as "method of delivery," 8, 9 "presence or absence of treatment in a neonatal intensive care unit," 7, 8 "maternal education," 9,10 and "drinking status of the mother," 8 as well as other questions that would prove useful in further evaluations such as "the presence or absence of pregnancy complications". These points will be the themes for a future study.
There is an opinion that the guidelines promoted by the WHO/UNICEF cannot be applied to the current situation in developed countries, including Japan. Nevertheless, when viewed from different perspectives, the value of breast-feeding in developed countries is equal to or greater than that in developing countries. Reports show that breast-fed infants are not only less likely to contract infectious diseases 19, 20 but also are less likely to be overweight 21, 22 and more likely to have a lower incidence rate of allergic disease. 23 Further, breast-feeding has been reported to establish a better relationship between the mother and the child, which leads to a reduction in the number of abused children. 24, 25 Furthermore, the development of a social environment that allows a mother to easily choose breast-feeding for her child could reduce the mother's anxiety with regard to childrearing and ensure full participation of women in society. The WHO/UNICEF has prioritized the promotion of breast-feeding worldwide and has concluded that the appropriate period for exclusive breast-feeding is the first 6 months of life. However, the most appropriate period of breast-feeding has been the focus of recent epidemiologic studies on breast-feeding.
system. According to the Child Care and Family Care Leave Act implemented in 1992, workers have the right to take childcare leave until their child reaches the age of one year. Unemployment insurance provides payment to parents during this leave period, which is approximately 40% of the monthly wage beginning at the time of the leave. However, because the guaranteed wage during childcare leave is not sufficient and the development of a working environment that supports childrearing has been delayed, the utilization rate of childcare leave is 0.33% for males and 64.0% for females. 13 It was found that low birth weight and premature birth did not necessarily have the same implication; however, when analyzed at the same time, they could possibly lead to the problem of collinearity. In fact, two methods of analysis were used in the preliminary study: the first method involved the analysis of low birth weight, 10, 11 and the second method involved the simultaneous analysis of both low birth weight and premature birth. [7] [8] [9] We used three methods of multivariate analysis (only low birth weight, only premature birth, and both low birth weight and premature birth) to examine whether the problem of collinearity existed between low birth weight and premature birth; however, the data indicating the existence of the problem of collinearity were not recognized.
The multiple births factor was found to have the lowest adjusted OR in this study. There is no doubt that multiple births can cause not only medical complications but also various other problems related to family structure, economic status, and childcare. Assisted reproductive technology has recently made remarkable advances, resulting in a rapid increase of the number of multiple births.
14 Therefore, prompt resolution of these problems has become a matter of high priority.
With regard to the current maternal smoking status, the possible reasons why smoking mothers tended not to exclusively breastfeed their children would be that they were concerned about transferring nicotine through breast milk or that they had difficulty secreting breast milk due to increased somatostatin levels in the blood as compared with nonsmoking mothers. [15] [16] [17] According to a report by Ohida et al., the smoking rate among young women is high in Japan; the smoking rate among women in their 20s is 28.8%, of which, 10.9% continue to smoke even during pregnancy. 18 In this study, not only maternal smoking but also paternal smoking was found to be a negatively associated factor for exclusive breast-feeding. The possibility of paternal smoking suppressing the initiation of colostrum feeding by the mother was reported previously, 15 and the result supports our study. With regard to the relationship between paternal smoking and maternal breast-feeding, it can be assumed that the mother is affected by the passive smoke caused by the father's smoking habit, which is turn affects the mother's attitude toward childcare. Regardless of sex, a smoking cessation program targeting this generation is an urgent requirement from the viewpoint of breast-feeding.
The factor that was positively associated with exclusive breastfeeding was childcare advisors: consultation with the spouse, a
